Deuterated (d6)-dextromethorphan elicits antidepressant-like effects in mice.
The over-the-counter antitussive dextromethorphan (DM) may have rapid antidepressant actions based on its overlapping pharmacology with ketamine, which has shown fast antidepressant effects but whose widespread use remains limited by problematic side effects. We have previously shown that DM produces antidepressant-like effects in the forced swim test (FST) and tail suspension test (TST) that are mediated in part through α-amino-3-hydroxy-5-methyl-4-isoxazole propionic (AMPA) and sigma-1 receptors, two protein targets associated with a faster onset of antidepressant efficacy. To utilize DM clinically, however, a major challenge that must be addressed is its rapid first-pass metabolism. Two strategies to inhibit metabolism of DM and maintain stable therapeutic blood levels are 1) chemically modifying DM and 2) adding quinidine, an inhibitor of the primary metabolizer of DM, the cytochrome P450 (CYP) 2D6 enzyme. The purpose of this study was to determine if modified DM (deuterated (d6)-DM) elicits antidepressant-like effects and if AMPA and sigma-1 receptors are involved. Furthermore, d6-DM was tested in conjunction with quinidine to determine if further slowing the metabolism of d6-DM affects its antidepressant-like actions. In the FST and TST, d6-DM produced antidepressant-like effects. Upon further investigation in the FST, the most validated animal model for predicting antidepressant efficacy, d6-DM produced antidepressant-like effects both in the absence and presence of quinidine. However, pretreatment with neither an AMPA receptor antagonist (NBQX) nor sigma-1 receptor antagonists (BD1063, BD1047) significantly attenuated the antidepressant-like effects. The data suggest d6-DM has antidepressant-like effects, though it may be recruiting different molecular targets and/or acting through a different mix or ratio of metabolites from regular DM.